Introduction: Appropriate medical treatment can reduce the morbidity and mortality
INTRODUCTION
Rheumatoid arthritis (RA) is a chronic systemic inflammatory disorder that predominantly involves joints, but may affect almost any part of the body. The prevalence of RA in the United Kingdom has been estimated at 0.81%, but is higher in older patients, up to 2.99% in females over 75 years [1] . RA leads to increased mortality [2] and progressive disability [3] .
This has considerable socioeconomic cost, in terms of loss of work productivity, reduced life activities and in healthcare resource use [4] . anti-interleukin six agents (tocilizumab), B cell depleting agents (rituximab), and CTLA4 therapy (abatacept). Evidence suggests that use of biologic treatment leads to rapid attainment of remission, slows radiological progression [5] , and reduces disability [6] . Additionally, biologics have been shown to improve work participation [7] and quality of life [8] .
Several studies on biologic treatment in older patients have shown no increase in the risk of serious infections compared to non-biologic treatments [9, 10] , or compared to biologic use in younger patients [11] [12] [13] . Similar efficacy has also been demonstrated in older and younger patients [14] [15] [16] . However, prescribing practice does not appear to reflect this, with older patients likely to receive less aggressive treatment [17] [18] [19] [20] [21] [22] [23] .
This study aims to: (1) assess the pattern of biologic prescribing at our center; (2) assess the pattern of healthcare resource use associated with RA treatment in older patients at our center, and (3) determine whether age is independently associated with the use of biologic treatments for RA at our center.
METHODS
A retrospective cross-sectional analysis of clinic records of all patients with a recorded diagnosis of RA seen in one outpatient department over a 12-month period (January 1, 2014 to December 31, 2014) was undertaken by the lead author.
All patients with a documented diagnosis of RA on their clinic letter who were seen in outpatients within this period were included. Age, gender, and RA treatment were obtained from the clinic letters. Age was defined as the patient's age on January 1, 2014. When a patient was seen in clinic more than once in a year, the treatment stated on the latest clinic letter was recorded. Within the department, the decision to use biologic treatment is made in accordance with the National Institute for Health and Care Excellence guidelines [24] .
For patients aged 65 years or older, data on outpatient clinic attendances, emergency department (ED) attendances, and hospital admissions during the study period were collected from the hospital's electronic records system. This data was used as a surrogate marker of the patient's level of comorbidity. 
RESULTS

Pattern of Biologic Prescribing
Out of all National Health Service patients seen Etanercept was the most commonly used biologic, followed by rituximab and adalimumab. Patients aged 65 years or older on biologic treatment were more likely to receive rituximab than patients less than 65 years of age on biologic treatment (32.7% vs. 25.4%, respectively). These results are shown in Table 1 Table 2 .
In patients aged 65 years or older, patients on prednisolone treatment were not significantly different in terms of gender or age from those not receiving prednisolone treatment. However, they were significantly more likely to attend ED, be admitted and attend non-rheumatology outpatient appointments. These results are shown in Table 3 .
Association Between Age and Biologic
Treatment in Patients Aged 65 Years or Older
There was strong evidence of an association between increasing age and not being treated with a biologic following adjustment for gender, number of admissions, ED attendances, number of orthopedic clinic attendances, number of rheumatology clinic attendances, and number of other specialty clinic attendances. After adjusting for all other variables, an association was also found between the number of orthopedic clinic attendances and receiving biologic treatment, and between the number of rheumatology appointments and receiving biologic treatment (Table 4 ).
After adjusting for gender, number of admissions, ED attendances, number of orthopedic clinic attendances, number of rheumatology clinic attendances, and number of other specialty clinic attendances, there was no evidence of an association between age and being 
DISCUSSION
Despite many studies showing that biologics are safe and effective in older patients, we have demonstrated that in our center, younger patients are more likely than older patients to be prescribed biologic treatment. We also found that resource use was high in those patients over 65 years of age. For the most part, this did not differ considerably between those on biologics and those not on biologics, suggesting that comorbidity in both groups may have been similar. However, our study did not consider the presence of comorbidities directly, which may have been more important than age in the decision to prescribe or withhold treatment. For instance, one study Many of our patients aged 65 years or over were treated with prednisolone, a treatment with well recognized limitations [27] . In our center, in the over 65 years age group, there was no association between increasing age and being prescribed prednisolone, but these patients had higher levels of comorbidity, as measured by more ED attendances, hospital admissions, and outpatient appointments.
There are three likely contributing factors for this increased healthcare use; firstly, higher healthcare needs related to steroid side effects, for example increased fracture risk; secondly, these patients may have poorer disease control and so accumulate more damage; and thirdly, patients with a poorer health status are more likely to be given prednisolone rather than intensive DMARD/biologic treatment.
There are several potential limitations to our study. Firstly, data on disease activity and duration of disease were not available for analysis; it has been assumed that disease activity is similar in younger and older patients, whereas, it is possible that older patients may have less active inflammatory disease. Secondly, comorbidities were not able to be directly analyzed in our study; since comorbidities often vary with age, they may have had a potential confounding effect on our findings. Thirdly, this study did not consider clinicians' interpretation of the literature, which may have influenced their prescribing practice, as not all studies agree that biologics are as safe and efficacious in older patients, particularly with biologics that are not TNFi [28] [29] [30] [31] . Finally, as only treatment at one point in the study period was recorded, it is possible that the proportion of patients stopping treatment during the study period was different in older and younger patients, limiting the interpretation of our results.
CONCLUSIONS
We observed a significant association between older age and not being prescribed biologics, whereas no association was found between older age and being prescribed prednisolone.
The reasons for this were unclear, though patient factors such as number and type of comorbidities, preference and adherence, and clinician factors such as training and 
